If an individual plant had a greater capacity to meet its nutrient demands using the 76 resources that were available (e.g. Comas and Eissenstat, 2004) , it would cycle nutrients 77 more efficiently in the place that it grows, be more robust to temporal change in nutrient 78 availability and in turn the meadow structure would be more robust to changes in nutrient 
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As nitrogen is hypothesised to be the main nutrient which limits growth at higher 110 latitudes (Hemminga, 1998; Short, 1987) , and sediment porewater ammonium the main 111 nitrogen source, porewater ammonium was the focal nutrient of this study. Our aim was to 112 quantify nitrogen uptake rates by several aquatic plant species from the sediment porewater 113 environment. We hypothesised that species would have significantly different nutrient uptake 114 rates, and these differences would be owing to the variation in morphological root traits 115 between species. It would be highly difficult to conduct such an investigation in typical 116 seagrass meadows because they are often monocultures (Hemminga and Table 2 ). Rooting depths can vary between species (approx. 5-20 cm, pers. obs.) There were no trends between root biomass and uptake metrics (Table 4) , however total and larger individuals were more likely to be limited in their overall uptake rate (UR) rather 257 than their capacity to respond to the experimental enrichment (RR, Figure 2A & B, Table 5 ).
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Similarly, the sediment porewater surrounding larger plants was significantly less likely to be 259 NH₄⁺ replete ( Figure 2C , to the experimental nutrient pulse by rank (RR; Figure 3A , Table 4 ) but MMRL was not 271 significantly beneficial for the rank order of overall uptake rates (UR; Figure 3B , Table 4 ).
272
There were no significant relationships between Specific Root Lengths (SRL) and the ranks 273 of uptake metrics (UR & RR, Table 4 ). identify a potential link between maximum root lengths and uptake rates (Table 4) . These 287 insights are informative and beneficial because they described the challenges for nutrient 288 uptake experienced by a single aquatic plant shoot, and findings parameterise the unfulfilled 289 potential for some aquatic plants to cycle nutrients more efficiently.
290
The biomass paradox
291
Unlike other characteristics of a plant, such as root length and thickness, biomass does not global median for aquatic plants meadows (Hemminga, 1998) . Trends showed that overall, 327 the more investment in biomass the less capable plants were at meeting their nutrient 328 demands ( Figure 2D ), which has been previously unobserved in the field. These trends 329 between aquatic plant biomass and tissue nitrogen concentrations represented not only the 330 ability for plants to absorb their nutrients from the sediment, but also the water column, and 331 the trade-off between investing in belowground and aboveground biomass for uptake is also 332 accounted for. Therefore, these interpretations apply to the capacity for a whole plant to meet 333 its nutrient demands. It is noteworthy that this experiment was conducted at the peak for plant 334 biomass, but not for production, and so if the experiment was conducted at the peak of 335 productivity the biomass-uptake trends observed could become even more accentuated. 
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Maximum root length) could be highly valuable for enhancing nutrient uptake.
343
Root traits and uptake rates
344
In general, an increase in ambient nutrient availability leads to an accelerating increase in the 345 rate of nutrient uptake by an individual, typically described by a hyperbolic trend (Caassen 346 and Barber, 1976). However, such a trend was not detected in this experiment. Porewater 
